Transplacental infection with non-cytopathic bovine viral diarrhoea virus types 1b and 2: viral spread and molecular neuropathology.
Infection with bovine viral diarrhoea virus (BVDV) represents a reproducible natural animal model in which to study mechanisms of transplacental viral infection. In the present study, BVDV-seronegative heifers were challenged intranasally with non-cytopathic BVDV of genotype 1b or 2. Fetuses were retrieved by caesarean section 7-114 days post-challenge of the dam and subjected to virological, histopathological and immunohistochemistry(IHC) studies. Gross and histopathological changes were only seen in fetuses infected at gestational age 75-85 days and retrieved at gestational age 190 days. Viral antigen could be detected in most tissues from 14 days post-infection, but the primary target organs for histopathological changes were brain, liver and spleen. In the brain, microscopical changes included leucomalacia and macrophage infiltration of meninges and neuropil. Viral antigen was detected in neurons, oligodendrocyte precursors and infiltrating macrophages. IHC revealed normal to slightly increased expression of hypoxia-inducible factor-1alpha (HIF-1alpha) in the infected fetuses, with evidence of neuronal apoptosis and induction of inducible nitric oxide synthase (iNOS) and phospho-p38alpha mitogen-activated protein kinase (MAPK). These findings suggest that hypoxia may play only a limited role in the pathogenesis of the neural lesions. By contrast, virus-induced cytokine cascades, as part of the fetal innate immune response, and apoptosis of neurons and glial precursor cells may be central to the development of lesions.